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5PA, KU=BAND, SIGNAL FRCGCESSOR ASSEMBLY

FUNCTION: o

PROVIDES BIT AND FRAME SYNCHRONIZATION, DEMULTIPLEXING, SIGNAL
PORMATTING, DISTRIBOTION CIRCUITRY, DISTRIBUTION AMPLIFTERS « A CLOCK
REGENERATOR, CONVOLUPIONAL ENCODING, COMMOUNICATIONS MANAGEMENT LOGIC '
AND FREQUENCY AND QPSK MODULATION FOR COMM QPERATICHS. PROVIDES DATA
TQ/FROM THE NSF'S FOR STATE VECTCOR UPDATE. NOT A FUNCTIONAL LRU DURING
RADAR CPERATIONS. B5V74Al18

FATIORE NODE: -

Lo88 OF OUTPUT, ERRATIC OPERATION, INAOVERTENT OPERATION, ERRONEQUS
AUTETT

CAUSE(S) :

VIBERATION, TEMPERATURE, MECHANICAL SHOCK, CONTAMINATION, MISHANDLING,
PIECE-PART STRUCTURAL FAILURE.

EFFECT (S) ON:

{A)SUBSYSTEM (E)INTERFACES (C)MISSION (D)CREW/VEHICLE

| EFFECTS ON ABILITY TO CONTROL, POSITION, OR LOCK ANTENNA GIMEALS ~ 3/3

(A,B,C, D) NHO EFFECT ON LOCKING KU-BAND ANTENNA GIMBALS.

EFFECTS ON MISSIONS REQUIRING KU-BAND SYSTEM SUPFCRT - 2/2

(A,.B) LOSS OF KU=-BAND COMMUNICATION,
{C} LOSS OF COMM MISSTIONS REQUIRING KU-BAND DATA PROCESSING.
(D} WO EFFECT.
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EFFECTS OF PROVIDING DATA TO NSP FOR STATE VECTOR UPDATE - 1R/3

{(A,P,C,D) LOSS OF ONE OF THREE REDUNDANT PATHS TO SUPPLY DATA TO N3P FOR
STATE VECTOR UFDATE. UHF PROVIDES AN INDEPENDENT PATH FOR STATE VECTCR
UPDATE. AFTER FOUR FAILDURES POSSIALE LOSS OF CREW/VEHICLE DUE To 10SS OF
STATE VECTCR UPDATE. NOTE- A SINGLE FAILURE OF A KU-BAND SPA DASH NUMBER
~-4001 CAN CAUSE THE LOSS OF DOWER T0 BOTH NSP'S, RESULTING TN ONLY ONE
REMAINING PATH (UHF) TO UPDATE THE STATE VECTOR. THIS FAILURE CAN QCCUR
DURING ANY MISSION PFHASE. (KU-BAND POWERED ON GR OFF.)

DISPQSITION & RATIOMALE:

(A)DESIGH (BjTEST (¢)INSPECTICH (D)PFAILURE EISTORY (B)OPERATICNAL USE

(A} DESIGH

ALL EEE PARTS ARE SELECTED FRCOM OR IK ACCORDANCE WITH MF0004-400 (OFFL)
REQUIREMENTS . SUBASSEMBLIES ARE OQUALTFIED BY TEST CR USE OF EXISTING
DESIGHS QUALIFIED FOR QTHER WASA & MILITARY PROGRAME. THE ECUEING IS
SEALEFD AND PRESSURIZED WITH NITROGEN/HELIUM GCAS TO PROTECT CIRCUITS AND
COMPONERTS FROM DIRECT EXPOSURE TO THE ENVIRONMENT. THE SYSTEM DESIGN
INCIUDES A DEPLOYED ASSEMBLY JETTISON CAPABILITY WHICH CAN BE USED IF THE
SYSTEM FAILE TO RESPOND TO LOCK OR STOW COMMANDS.

CONFIGURATION - ALL LROU'S ARE OF THE LATEST DASH NUMEER CONFIGURATIOW
WITHE THE FOLIOWING EXCEPTIONS - S/N 102, S/N 104 AND S/N 105 ARE OF THE
=4001 CONFIGURATION. THIS CONFIGURATION DOES NOT HAVE COMPLETE CONFORMAL
CCATING (AIRBORNE- CONNECTORS, FM MODULE, QFPSK MODULE, AND WIREWRAF PLATE)
AND LACKS POSITIVE RETENTION FOR BRASS PURGE VALVE CAP AND AIRBOENE
CONNECTCRS! JACKBCREWS.

(B) TEST

ACCEPTANCE TESTING OF ALL UNITS IRCLUDES FXAMINATION OF DPRODUST, AVT,
ATT, LEAR AND FUNOTIOMNAL TEST. QUAL TEST INCLUDES POWER, EMC, CABIN
ATMOSPHERE, LEAK, BONDING, LOW PRESSURE THERMAL, THERMAL CYCLE, CAVT,
GQVT, LIFE, SHOCE, OVERPREZSSURE AND PERFORMANCE AT THE LRU LEVEL., AS &
PART OF QUAL TESTING, A SYSTEM TEST WAS PERFORMED WITH THE DA EXPUSED TO
A QUAL LEVEL THERMAL VACUUM ENVIRONMENT AND THE BA-1, EA-2, AND SPA COLL
FLATE TEMPERATURES CYCLED AT GCUAL LEVELS. INTEGRATED AND SUBSYSTEM
VERIFICATION I3 PERFPORMED AT KSC. SYSTEM DESIGN VERIFICATION TESTS WERE
FERFORMED DY THE HUGHES AIRCRAFT COOMPANY AT THEIR FACILITY. NASA
CONDUCTED INTEGRATED KU-HAND AND TDRSS VERIFICATION TESTS AT THE ESTL
(IJSC) AND SOPTWARE COMPATIBILITY TEST - AT SAIL AND PASSIVE RADAR
FERFCEMANCE EVALDATION TEST AT WSMR. : S

GROUND TURNARGUND TEST - VERIFY FORWARD LINE OPERATION BY RECEIVING
GROUND CCOMMAND TO CHANSE SETEFRING MODE. VERIFY RETURN LINE (TFM/FM;

QPERATION BY FRAME SYNC INDICATION OF 1931 FKPPS AT C & T STATION-
PERFORMED EVERY FLIGHT.
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(C} INSFECTION ' :

" RECRIVING INSFECTION
RECEIVING INSPECTION VERIFIES INCOMING MATERIALS.

CONTAMTRATION CONTROL

CONTAMINATION CCONTROL PROCESSES ARE MONITORED PY QE. PRECAUTICNS ARE
TAKEN TO PREVENT CONTAMIMATICH (SMOCES, GLOVES, HATS, BOOTIES AS REQUIRED
ARE WORM, AND EATING & DRINRING ARE FRGHIBITED}. gIGNE ARE POSTED
IDENTIPYING CLEANLINESS RECUIREMENTS IN WORK- AREAS.

ASSEMBLY/ TNSTALLATION

INSPECTION WITNESSES CONTAMINATIOR CONTROL, SOLDERING, BORDING AND
TURQUE OFERATICHS. OE ENSURES WORK TICKETS REFLECT DRAWING AND SFEC
REQUIREMENTE . DETAILED INSPECTION IS PERFORMED ON ALL ASSEMELY AND
DETAIL FARTS PRICE TO NEXT COPERATION PER PFROGRAM OQUALITY REQUIREMENT
AND WORE TRANSFER QUALITY REQUIREMENTS. INSEECTICN REQUIREMENTS ARFE
TRANSMITTED TO OUTSIDE YENDGRS, AND COMPLIANCE IS5 VERIFIED BY SOURLE
INSPECTICN AND VENDOR SURVEILLANCE. A FORMAL CONNECTOR ASSEMBLY/HANDLING '
TRAINING COURSE FOR ALL TECHMICIANS AND INSPECTORS WAS IMPLEMENTED IN
NOVEMBER, 194&. NEW WORK STATIONS WERE INSTALLFDr IN THE EA-1/SPA
ASSEMELY AREA IN 1987 WHICH FROVIDE IMPROVED LAYOUT, REDUCED DAMAGE
SUSCEPTIRILITY, AND IMPROVED LIGHTING.

CRITICAL FRDCESSES

CRITICAL PROCESSES, SUCH AsS, SOLDERING AND CRIMPING, ARE CERTIFILD. THE
FORMAL GCERTIFIGCATIGCH oOF ALL TECINICIANE AND IKSPECTORSE FOR CRIMPING
OPERATIONS WAS IMPLEMENTED IN NOVEMBER, 1985. ANNUAL VISION TESTS ARE
GIVEN TO INSPRECTORS. ALL CRITICAL PROCESSES ARE MONITORED AND VERIFIED
BY QC PER PROGRAM QUALITY REQUIREMENT INSTRUCTIONS.

TESTING

INSPECTION VERIFIES ATT/AVT, LEAEK AND INSULATICN RESISTANCE/DIELECTRIC
STRENGTH TESTS. USE OF NON-SKID TEST PROBES TO MINIMIZE SLIPPAGE WAS
IMPLEMENTEDRD IN SEFTEMBER, 1584.

HANDLING/ PACKAGTNG

ALL FKITTING, ASSEMBLY, TEST, INSPECTION, TROUBLESHCOTING, AND REWORK
OPERATICNS OF STATIC-SENSITIVE DEVICES ARE PERFORMED AT STATIC-SAFE WQRK
STATIONS AND IN ACCORDANCE WITH PROGRAM INSTRUCTICM. HARDWARE ITEMS ARE
PACKAGED, PFROTECTED, AND INSPECTED PER ENGINEERING DRAWING REQUIREMENTS
AND PROGRIH QUALITY REQUIREMENT INSTRUCTIONES.

(D) PAILORE HISTORY
POST-AT? PAILURE HISTORY ~ CAR ACS471-010, 3/N 183, FAILED TO SELECT COMM
"B" DUE TO DESIGN ERROR -~ CORRECTED IN ALL UNITS.
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{E) OFERATIONAL USE

SHUTTLE SRITICAL ITEMS LIST = ORBITER

WORKAROUND) T0 REGATN ABILITY TO CONTROL, POSITION, OR LOCK ANTENNA
GIMBALS
NO EFFECT, NONE REQUIRED.

WORFARCUND TO REGAIR SUDPORT OF MISSICON OBRTECTIVES
COMM: NONE. RADAR: NDO EFFECT, NONE REQUIRED.

WORFARGCOWD IO FROVIDE THE STATE VECTOR UPDATE
THE STATE VECTOR CAN BE UPDATED WLA TEZ HORMAL S-8AND COMMUNICATIONS LINK
OR VIA UHF/AODIOC. e oL
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